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Swiss Cheese Models

Design and Materials, Plant and Process People

Engmeerl ng Eqmpmoni Prove it Safe, Make safety

Remove the Fatal and The Safest System of Work DRA personal

Disabling Risks and Equipment Ac c I D E N T

Make it Fasy fo Build Safely
Be SMART

Site Staff and Frontline

Y

Client, Consultants,
Designers, Engineers,
Project Managers

Supervisors
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DfS on TW: Innovative Engineering - Making it Easier to Build [e#i

DfMA — Reduce risks; Like a factory — repeated
operations in a safe & controlled manner

No welding. No working at height. No working
above water

Saving of hiring pontoons & lifting plants

Environmental friendly

Resolved technical issues

Re-Use of Modular EL

S T 2 " Pt i




DfS on TW: Innovative Engineering - Making it Easier to Build &t

i back wan g2 : o . - e . !, A E
go— T 1y 00 S et . » ' : Maximum 9.5m

Excavation without Strut

* Open Working Space

« Simple Site Logistic

* More cost effective

 Time saving

*Reduced / Eliminated Safety Risk
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DfS on Temporary Works — MMC, MIMEP & MIC
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Making it Easier to Build?
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We Can Only Systemize if Permanent Works Allow



Temporary Works

CEDD slope checking

T
3
o
Cl
E
<]
a
=]
®
£
i

Actual Profile

KT

T A E PR

e
N\

.
=

ZOTEROT HTOTOTOI TOTOT
SRR NN
A

B2 1 = 3

= [ it

DfS on Temporary Works

=

X



DfS on Temporary Works

m m 1. Erect the steel form. 3. Assemble the 4m—Bm high working platform.

. 2. Assemble the first ém high working platform. Tie the 4. Tie the working platform to the steel form with
Scaﬁolde s Stee| flxe s yorking platform to the stesl form with lateral stablizing lateral stabilizing tube, M1B balt ot Bm height

screw rod ond nut of 4m height.
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NO NETTING IS ALLOWED
fON THE SCAFFOLD
r=A f
‘ l 19mm HOLE WITH o
| M16 BOmm G8.8 BOLT |
| DETAL "B" 1 NOS COUPLER
| (REFER TO DRAWING 0663-03/313D) g
|
N | STEEL FORM >‘
|
N EL FORM | NO NETTING 1S ALLOWED
ON THE SCAFFOLD
. \ | /_ E
\ | 1 8 48.3mmx3,2mm 48.3mmx3.2mm
AL "C" | LATERAL STABILIZING TUBE PER LEG DETAL "C" -1 LATERAL STABILIZING TUBE PER LEG
. l FER TO DRAWING 0663-03/3130) T - MAX, @1829mm C/C. (REFER TO DRAWING DB63-03/313D) - MAX. @1829mm C/C
.l l 16mm DIA. SCREW ROD & NuT PROP FOR STEEL FORM 16mm DIA. SCREW ROD & NUT
J |
! 7
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N A |
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Erect the first 3m aluminium form, tie the working platform
passing through the hole on aluminium form with lateral
stobilizing tube, strengthening post, screw rod and nut at 2m
heigh of the oluminium form.

o

Eract the 3m-6.4m aluminium form

B

After concrating, tia the working platform to the
Tie the warking platform possing fhrough the hole on new cost wall with lateral stabiizing tube.
oluminium form with lateral stabilizing tube, strengthening wali~tie bracket and onchor bolts.

post, screw rod and rut al 4m height of the aluminium
form.

2

6. Release the tie between the working pletform ond the steel 8. Remove the forms ond ties between the forms
form conmected in step 4. ond the working platform
- NO NETTING IS ALLOWED __—— O NETTING IS ALLOWED

ON THE SCAFFOLD - 5 O NETTING, 15 ALLOWED - o ON THE SCAFFOLD

19mm HOLE WITH " CATWALK (A (8 camwak g CATWALK
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MI& Bomm G8.8 BOLT \ M16 80mm GB.8 BOLT s .
DETALL "8 I 1 NOS COUPLER DETAL 8" T 1 NOS COUPLE 1 NOS COUPLER
{REFER TO DRAWING 0663-03/3130) I[ ! L (REFER TO DRAWING 0663-03,/313D) f
STEEL
‘L ALUMINIUM. FORM ALUMINIM FORM
| —y STEEL FORM I %
48.3mmx3.2mm |
LATERAL STABILIZING TUBE PER LEG \ 3 STRENGTHENING POST
MAX. ©18239mm C/C. \ é 48 3 2mm 48.3mmx3.2mm TUBE PER TIE -/ 8 g
: & 48.3mmx3.2mm 48.3mmuc3.2mm

STRENGTHENING POST BETAIL D" LATERAL STABILIZING TUBE PER LEG LATERAL STABILIZING TUBE PER LEG

LTl STASLIZNG Tuge Pen Les 2 H
48.3mmx3 2mm TUBE PER TIE . e :czm/n.mn o (REFER TO DRANING 0663—03/3130) ey WAX. ©1829mm C/C. 1829mm C/C.

m 16mm DIA. SCREW ROD & NUT
SETAL 0" PROP FOR STEEL FORM \ DETAIL "
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RESIDUAL RISK ]

A OVERLAPPING TRADES - AT NO TIME SHALL WALL TIES L = — e
OR INCLINED PROPS BE REMOVED. — =
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Wall Tie Details
at Cladding Stage

Temporary Works

BALUSTRADE POST (BY GCL)
vy I 4
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DfS on Temporary Works — Smart Sites (Technology

Sensor instrumentation monitoring Wireions i
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Control & Management of Temporary Works

.

BUILDABILITY ¢
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Temporary Works Management — A Guide to Good Practice [t

g — TW lifecycle
REEHE (\— FoRUM Key personnel
Reference Material Contractor's TW Engineering
Representative Manager
(CR) (EM)
TW Coordinator TW Designer
(TWC) (TWD)
TW Supervisor Independent 2
(TWS) Checking

Engineer (ICE)

Temporary Works Management
Plan

www.cic.hk
www.twforum.org.hk March 2023



Control & Management of Temporary Works

TW Risk Category

TW Site Inspection
and T4 Sign Off

TWC (and ICE - required

TW Designer ICE Verification

A Lot TWD is normally a reputable and ICE is normally a reputable only if specified in the
COMPLEX . . . : :
competent engineering design and competent engineering contract)
consulting firm or specialist design consulting firm
B MEDIUM subcontractor independent of TWD TWC Eevel
. . ICE can be a registered
TW%gzgsrisﬁg?:gifeiing;neer professional engineer (civil,
C g:ugﬁg membership of HKIE or equivalent St;uc?:;a:i:é?ﬁ:ﬁi:?éﬁaaln?s TWC
or a competent design engineer PP pk_ ,
with relevant working experience  working experience
independent of TWD Falsework /
Formwork
Platforms /
Ramps /
Covers
Excavation
and Lateral
Support
Geotechnical
Hoardings /
Fences /
Barriers
Lifting /
Falling
Objects
Mechanical
Works.

Examples
Risk Category A
MAJOR / COMPLEX

* Tower crane bases and other support (e.g. wall
ties)

Propping of existing structures

Bridge erection schemes

Batching Plant

Any works adjacent to operational railways.

Complex falseworks systems or any proprietary
falsework system > 20m high

Falsework supporting inclined loads

Mechanised formwork systems
Single sided formwaork > 6m high
Inclined formwork  systems
stairs/cranked beams)

» Suspnded scaffolds / platforms

(except  minor

+ Traffic Decks and vehicle parapets

= 'Working platforms for plant / cranes / piling rigs

* Barging points / Marine loading ramps

+ Steelwork platforms supporting mobile / crawler
cranes

» Temporary steelwork structures over public areas

Ground support schemes > 4.5m deep

Strutted excavations > 4.5m deep

Excavations with complex strutting schemes
Excavations adjacent to sensitive structures
Excavations with strutling imposing high loads on
other structures

Deep dewatering and re-charge schemes
Loading on existing sea walls

Ground improvement schemes

Pipe jacking

Catch fans over public areas
+ Catch fans adjacent to operational railways
» ‘ehicle parapets

* Heaving liting and hoisting schemes = 25T
» Jacking or underpinning schemes

= Temporary Ventilation Systems

TABLE B2 — Risk Category Typical Examples

Risk Category B
MEDIUM

"

"

.

LR

Warehouses [ sheds
Tempaorary site compound facilities
Noise enclosures / Temporary roofs

Any proprietary falsework system 10m-20m high
{or >2 storeys)

Any proprietary falsework system supporting >
1.4m thick slab

Scaffold supporting loading platforms (=5kPa)
Working platform {=5kPa)

Cantilever scaffold (>0.9m) and ‘bridge over'
scaffolds > 3m using proprietary system

Double sided formwork = 3m high

Single sided formwork 3-6m high

Column forms = 10m high

Complex back-propping systems

Earth platforms and ramps (on sloping sites) for
construction traffic or crawler crane

Ground support schemes 2m — 4.5m deep
Strutted excavations 2m — 4.5m deep

Open cut excavations > 4,.5m deep

Major temporary support to utilities suspended
over excavations

Pump test design reviews
Pile load tests
Ground support for mobile crane outriggers

Hoardings / fences = 3m high
Catch fans over site area

Temporary lifting and hoisting systems (5-25T)
Man cages / general lifting receptacles / cages
Hoists

Complex lifling frame with complex CoG
Complex lifeline systems

Support frames for E&M equipment lifts

Temporary Works

Risk Category C
MINOR / SIMPLE

LR . . LI )

Reinforcement stability checks
Minor temporary sile compound facililies

Any proprietary falsework system < 10m high (or 2
storeys)

Table forms or repetitive formwork systems
Scaffold supporting loading platforms (>1.5kPa
and < 5kPa)

General duty working platform (=1.5kPa and <
5kPa)

‘Bridge over' scaffolds using proprietary system =
3m

Column forms < 10m high

Double sided formwork = 0.4m and < 3m high
Single sided formwork > 0.4m and < 3m high
Scaffolding access on slopes

Weather retaining scaffold structure or subject to
high wind loads

Simple back-propping systems

Small span platforms with light loading
Drilling rig shallow platforms.

Covers to protect utilities / openings
Earth platforms for cranes < 1207

Ground support schemes < 2m deep

Strutted excavations <2m deep

Open cut excavations 1.2m - 4,.5m deep

{Open cut < 1.2m are exempt unless adjacent to
slope or sensitive receivers)

‘ertical blinding < 3m deep

Minor temporary support to utilities suspended
over excavations

Earth haul roads / platforms < 3m high

Hoardings / fences < 3m high

Internal hoardings [/ partifions

Non-proprietary edge protection systems / fences /
gates

Temporary lifting and hoisting systems (<5T)
Simple life line systems
Scaffolding / tower lifting

Temporary drainage systems and diversions
Temporary support of miscellaneous temp. E&M
equipment (<1T)



Control & Management of Temporary Works

Temporary Works

LOAD

T4 PERMIT TO / REMOVE
[ E855

Permit to Load
Initiated by TWS

Temporary Works sontract No. M
o Job No.: | J584 Project: | Mountain
TE-ENT Peak Station a 1 Approach Tunn:
T1 RefNo. o3 PE:';I:: ‘ Construction Decking - Station | Pa'ﬁ:l ‘ T4-0020
Lacation | Const on Decking ation
Elementof | . . . - ot Eae Partion o
Works Construction Deck B at Eastemn Portion o
Extent of
Opczza;?unc::g Partially completed construction deck B as demarcated in the attached markup plan
Activity
Drawing / Sketch No. Rev Drawing / Sketch No. Rev
- = —
Drawings / C
Sketches LB
Bal } for A
Constructed in CEERED A
accardance with
documents - T3 No. T3 No. T3 No. T3 No.
T'ér?esngn T3-0014
el T3-0019
Other
Relerance
Documents

The above temporary works have been checked by me and as far as | can ascertain they are in

with the documents listed above.

Temp Works Supervisor

Signature

. :

James Steel

Permit to
Remove Initiated
by TWS (if
required)

E Permit to Remove Required? ! 0 No
L NOTE: Require if fhe Temporany Warks are stif losded during removal
The above temporary works have been checked by me and may be safely removed.

Yes

Permit to Load
endorsed by
TWC / TWCM

: Temp Works Supervisor Signature Date ]
TWE PenﬂltD\;aII;d Until
remarks | Checked and found satisfactory
(if any) nia

T1 MASTER SCHEDULE
Temporary Works Contract No, MREBS5
werem | Job Noo n Rail Extension
T EMT ation and Eastern Approach Tunnels
— 'W Control Document
[ |7
T2 DESIGN BRIE
sontract No. MRES55
Job No. J524 i n
i Approach Tunnels
- Desi - ) Desit
T1RefMo. | D0E Eeaand | ELS - Box Culvert Diversion T | T2-0014
T T3 DESIGN CHANGE T3 DESIGN CHANGE
= [T || Temporary Works Contract Mo. MREBS5 Temporary Works Contract No. MREBSS
— Plea U | Job No.: | J584 Project: n Rail Extensic RUM | Job No.: | J584
cha TE—ENT arn Approach Tunnals i
E .
! . Dasign - | Change | :
T1 Ref.No. il | S = Box Culvert Diversio -
BT ef No. D06 Pac ox Culvert Diversion No. T3-0016 ]
7 of the Works to _ _
be Designed | Location ge B at Site Area WABa RELEASED FOR CONSTRUCTION
v i
* Element of | Strut Layer 2 Knee Brace Tihe.  DOG Sk ot MR B
Works
[ &,ﬂ'\..—._
e TWC:  Tom West Dete:  20/9/2017 L s secnow of eox cuvver
f T0 BL PERMANENTLY ASANDCHED
T 55 Details of of temporary B ion complet
Proposed
Change — T T T
— fE 3
! o rearrange knee.bracg to
e A Drawing / Sketch No. Rev Drawing / Sketch No. Rev avoid clash with Stage A
o B | Gl MREE EA N c culvert structure ot ST G =
E T C Design Drawings Skelches = WORKBC PLATFORM
- - D Affected | Released for |
Information | g Construction
! te Attached to 2 |
T Facilitate the ——| - - . ;
EO1 T = H Bz fe] Initiated by TWS Tamp Works Supervizor or Dasigner Signature Date ‘."
ll* or TWD Rachel Wong 11 Sep 2017
J A o _‘;'
:.-’ - K T3 Risk Category | B Reaafv:’ ruction caused by completed temp culvert structure during TTM2 Stage
L c o Change rearrange knee brace to b |
NOTH avoid clash with Stage A |
Changatobe | ryp, | ICE ® Requirad design delivery date | 18 Sep 2017 culvert structurs o 14
Initiated by TWS sndoreed by o)
Temparary Works Coordinator Signature Date
Iesued by TWC Tom Wast e 13 Sep 2017
Temporary LA |
Works Risk | B
Catagol I
Y| c Revi ! Approved Designer's
e Tl App! d by Ramarks | Checked and found satisfactory. o ofa
™0 | {if any)
Issued by TWC Raejected [m]
; W
Recsedard AT Temparary Works Designer Slgnature Date
acknowledged by by TWD James “""'[‘I 18 Sep 2017
TWD (Consultant Z)
. ; L B ICE's roposed change is found satisfactory
Approved by ICE Re:}"m
Refected | 01 {rany)
a Independent Checking Engineer | Signature
Change Certified T TT——
by (CE Willam Tseng W — TYPI AIL_BETWEEN STRUTTIN HEET PILE ..,

Pearmit to
B ¢

endorsed
TWC / TWCM

Permit to Load
Certified by ICE
(Risk Cat A only)

Checked and found

Independent Checking Eng
William Tsang
(ICE1)




emporary Works e-Training

Click to gain a
° defined in
; Fy the TWMP procedure
Conlractor's Temporary Works Temporary Works
Representative (CR) Supervisor (TWS) Co-ordinator (TWC)

If you are appointed into
any of these roles

to

and the responsibilities of
others under the procedure

Independent Temporary Works Engineering
Checking Engineer Designer (TWD) Manager (EM)
(IcE)
Terparary Yok T come,
‘Rl BEARS

for some types

.
TW Design  ruawen -
scrua “ duration
—

TW Construction FLaweD

e |

Common problems :

expected under the TWMP procedure

= Individuals
losing sight of the long term TW objectives

in TW decision making
Nov_Dec_Jan _Fel

TWDesign  FLawnen
AcTuAL

duration

TW Construction PLANNED
AcTuAL

oyt g e
i i

TWSs and TWCs are
subjected to pressure to:

under the TWMP
Procedure

All TWSs & TWCs require

to
protiertycaimy oul fneir TWSs and TWCs cannot
duties.
CONSTRUCTION be expected to stand up to
Tl!ITIpI]l'EIy Works INDUSTRY COUNCIL these pressures on their
e a ! own. They need the
(HK-TWE) EEE % % S SupeT your TWSs
R mE [ Rl and TWCs of their senior
in accordance with management, especially
the TWMP Procedure? the CR and EMs.

Temporary Works

consTRucTION
INDUSTRY COUNCIL
BERZE




Industry Sharing

Temporary Works

I

e
Tomporary Works Forum HK

T ry Works Series -
Temporary Works Awareness and
Management Training

Module 2 - Falsework Appreciation

Temporary Works




Temporary Works Outcomes

Temporary Works
outcomes are
within our control

http://www.twforum.org.hk
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